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(54) OPTICAL INFORMATION RECORDING MEDIUM AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical information recording medium for eliminating necessity of an initializing process without re- 
designing a recording layer composition in the medium having a metastable Sb3Te phase belonging to a space group Fm3m in the medium having 
a phase change recording material having Sb and Te as a recording layer. 

SOLUTION: The optical information recording medium comprises the recording layer and a crystallization accelerating layer contacted with at 
least a part of the recording layer and made of a Bi compound having a high melting point. 
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[Claim(s)] 

[Claim 1]In an optical information recording medium which has a metastable Sb3Te phase to which it is an optical information recording medium 
which uses as a recording layer a phase change recording material which has Sb and Te, and this recording layer belongs to space group Fm3m, 
An optical information recording medium having touched this at least a part of recording layer, and providing a crystallization promoting layer 
which consists of a Bi compound of a high-melting point. 

[Claim 2]An optical information recording medium characterized by the melting point of Bi compound being not less than 700 ** in the optical 
information recording medium according to claim 1. 

[Claim 3]An optical information recording medium, wherein a crystallization promoting layer does not fuse in any at the time of record, elimination, 
and reproduction in the optical information recording medium according to claim 1 or 2. 

[Claim 4]An optical information recording medium, wherein a crystallization promoting layer consists of a compound of Bi and Ce in the optical 
information recording medium according to claim 1 , 2, or 3. 

[Claim 5]An optical information recording medium, wherein a crystallization promoting layer consists of a compound of Bi and Zr in the optical 
information recording medium according to claim 1 , 2, or 3. 

[Claim 6]An optical information recording medium characterized by thickness of a crystallization promoting layer being 0.2-5.0 nm in the optical 
information recording medium according to claim 1, 2, 3, 4, or 5. 

[Claim 7]In the optical information recording medium according to claim 1, 2, 3, 4, 5, or 6, An optical information recording medium characterized 
by coming to add at least one of the elements chosen as this recording layer from a group lb element, a group II element, group III elements, an IV 
group element, V group element, a VI group element, a rare earth element, and a transition metal element. 

[Claim 8]An optical information recording medium characterized by this IV group element being germanium in the optical information recording 
medium according to claim 7. 

[Claim 9]A manufacturing method of an optical information recording medium producing a crystallization promoting layer in an optical information 
recording medium of claim 1 thru/or 8 given in any 1 paragraph on a substrate in order of the 1st dielectric layer, a crystallization promoting layer, 
and a recording layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about an optical information recording medium in more detail, It is a rewritable phase change type optical 
information recording medium used as media, such as CD-RW, DVD-RAM, -RW, and +RW, and is related with an optical information recording 
medium which has a recording layer which has a metastable SbsTe phase belonging to space group Fm3m, and a manufacturing method for the 
same. 
[0002] 

[Description of the Prior AiijThe commercialization as media, such as phase change CD-RW which used the reversible phase change of a 
crystallized state and an amorphous (amorphous) state by laser beam exposure as an optical information recording medium in which record of 
information, reproduction, and elimination are possible, DVD-RAM, -RW, and +RW, is expected. 

[0003] Research and development are furthered about what comprised a recording layer which has a metastable Sb3Te phase to which a recording 
layer belongs to space group Fm3m among the above-mentioned phase change type optical information recording media (Japanese Patent 
Application No. No. 217069 [ ten to ] etc.). This metastable phase differs from the recording layer of Sb~Te eutectic crystal structure, it does not 
separate into Sb and Sb2Te3, and disorder of the recording mark resulting from the grain boundary is not produced, either. Therefore, the thing 
using the recording layer which has a metastable Sb3Te phase belonging to space group Fm3m has the strong point whose high density recording 
becomes possible. Repeatedly, since it is strong to the thermal shock at the time of record, the recording layer which has this metastable Sb3Te 
phase has the outstanding repetition recording characteristic. 

[0004] By the way, in the phase change type optical information recording medium using the recording layer which has the above-mentioned 
metastable Sb3Te phase, a recording layer is produced by the vacuum producing-film methods, such as sputtering and vacuum evaporation, and 
the film immediately after film production has usually become an amorphous state. On the other hand, the recording layer of the optical 
information recording medium produced commercially must be a crystallized state. In the erasable light information record carrier using a phase 
transition, it is because record film is set as an amorphous state by a recorded state and is generally set as a crystallized state in the state of 
elimination (initialization).For this reason, the initialization process which heat-treats a laser beam exposure etc. and crystallizes a recording layer 
immediately after film production of a recording layer was required. 

[0005] However, since the time for 30 seconds or more is required for the above-mentioned initialization process, in mass-producing by downing a 
throughput, it is [ many devices for an initialization process / stand ] necessary, and an installation cost not only becomes expensive, but they 
cause the rise of product cost. 

[0006] Making it crystallize, after a recording layer's producing a film, and making an initializing step unnecessary by that cause from such a thing, 
by providing the crystallization promoting layer which consists of Bi or its compound in contact with at least a part of recording layer, was 
proposed (Japanese Patent Application No. No. 266970 [ 1 1 to ]). 
[0007] 

[Problem(s) to be Solved by the Invention]However, a presentation gap of a recording layer takes place and change produces a crystallization 
promoting layer in the disk characteristic in order to carry out melting mixing with a recording layer at the time of record and playback. In order to 
solve such a problem, it is necessary to perform the materials design in consideration of the mixture composition of a recording layer and a 
crystallization promoting layer but, and in order for redesign to take considerable development cost, it leads to the rise of product cost. 
[0008]An object of this invention is to provide the phase change type optical information recording medium which makes an initialization process 
unnecessary and which does not cause a cost hike, without solving an above-mentioned problem and redesigning a recording layer presentation. 
[0009] 

[Means for Solving the Problem]An aforementioned problem of this invention is attained by the following means. In an optical information 
recording medium which has a metastable Sb3Te phase to which according to this invention it is an optical information recording medium which 
uses as a recording layer a phase change recording material which has Sb and Te in claim 1, and this recording layer belongs to space group 
Fm3m in the first place, It is characterized [ main ] by having touched this at least a part of recording layer, and providing a crystallization 
promoting layer which consists of a Bi compound of a high-melting point. 

[00 10] By claim 2, it is characterized [ second ] by the melting point of Bi compound being not less than 700 ** in an optical information recording 
medium given in above-mentioned claim 1. 

[001 1]By claim 3, a crystallization promoting layer does not fuse [ third ] in any at the time of record, elimination, and reproduction in an optical 
information recording medium given in above-mentioned claim 1 or 2. 

[001 2] By claim 4, a crystallization promoting layer consists [ fourth ] of a compound of Bi and Ce in an optical information recording medium given 
in above-mentioned claim 1, 2, or 3. 

[0013]By claim 5, a crystallization promoting layer consists [ fifth ] of a compound of Bi and Zr in an optical information recording medium given in 
above-mentioned claim 1, 2, or 3. 

[0014]By claim 6, it is characterized [ sixth ] by thickness of a crystallization promoting layer being 0.2-5.0 nm in an optical information recording 
medium given in above-mentioned claim 1, 2, 3, 4, or 5. 

[0015]In an optical information recording medium given in above-mentioned claim 1, 2, 3, 4, 5, or 6 in seventh claim 7, It comes to add at least one 
of the elements chosen as this recording layer from a group lb element, a group II element, group III elements, an IV group element, V group 
element, a VI group element, a rare earth element, and a transition metal element. 

[001 6] By claim 8, it is characterized [ eighth ] by this IV group element being germanium in an optical information recording medium given in 
above-mentioned claim 7. 

[0017]By claim 9, it is characterized [ ninth ] by a manufacturing method of an optical information recording medium which produces a 
crystallization promoting layer in an optical information recording medium of above-mentioned claim 1 thru/or 8 given in any 1 paragraph on a 
substrate in order of the 1st dielectric layer, a crystallization promoting layer, and a recording layer. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail. Although the optical information recording medium of this 
invention produces each above-mentioned film one by one by the vacuum producing-film method and is produced on a substrate, By having 
provided the crystallization promoting layer which consists of a Bi compound of a high-melting point in contact with at least a part of recording 



layer, the recording layer which has the above-mentioned metastable Sb3Te phase is crystallized after a film production process. In this invention, 
since the melting point of a crystallization promoting layer is high, a crystallization promoting layer does not fuse in any of record, reproduction, 
and elimination. Therefore, a crystallization promoting layer and a recording layer are not mixed and change of the disk characteristic by mixing 
does not break out. Thus, in this invention, the fault by being able to use the greatest crystallization facilitatory effect of Bi, and also a 
crystallization promoting layer carrying out melting mixing with a recording layer is also avoidable. Therefore, redesign of the recording layer 
material in consideration of the mixture composition of a recording layer and a crystallization promoting layer becomes unnecessary, and a 
medium can be provided more by low cost. 

[0019]In this invention, as for the melting point of a crystallization promoting layer, in order not to fuse a crystallization promoting layer at the 
time of record, reproduction, and elimination, not less than 700 ** is desirable. The more it is high, the more it is hard to fuse, but if the melting 
point becomes high too much, production of a target becomes difficult and the melting point's is not preferred. Therefore, not less than 800 ** 
1700 ** or less is not less than 1000 ** 1500 ** or less more preferably. 

[0020]As a Bi compound of a high-melting point, Bi 2 Ca 3 (melting point of 1200 **), BiCe 3 (1525 **), Bi 3 Ce 4 (1630 **), BiCe (1400 **), Bi 2 Ce 
(883 **). Bilr (1420 **), Bilr 2 (1440 **), BiLi 3 (1145 **), Bi 2 Mg 3 (823 **), BiMn (1095 **), BiRh (997 **), Bi 2 Rh (774 **), BiU. Bi 2 Zr (714 **), BiZr 
(1302 **), Bi 2 Zr 3 (1497 **), BiZr 2 (1342 **), BiZr 3 (1292 **). etc. are mentioned. 

[0021 ]A compound with Zr and a compound with Ce are especially preferred. These two have many kinds of high-melting point compound 
compared with other compounds, and at the time of target production and sputtering, even if a presentation gap occurs, Bi (271 **) of a low 
melting point should not separate them easily. For example, when a presentation gap takes place in a direction with little Bi at the time of target 
production in Bi 2 Zr 3 , it may become a mixture of BiZr and BiZr 2 , and a peritectic, but Bi of a low melting point does not separate. In addition to 
such a strong point, since the compound with Zr has cheap Zr as compared with the precious metals etc., and a compound is comparatively stable 
and target production is easy, material cost can be pressed down low. 

[0022] Especially the compound with Ce has a large crystallization facilitatory effect, and very thin thickness also demonstrates a crystallization 
facilitatory effect. Since a crystallization facilitatory effect can use it from a large thing effectively also to the recording layer which is hard to 
crystallize, the effect as a promotion layer can be acquired to the recording layer of a wider composition range. Although the reason the 
crystallization facilitatory effect of a compound with Ce is large is not certain, the crystal structure of BiCe is a NaCI type and it is thought that it 
is because it belongs to the same Fm3m as a recording layer. 

[0023]In this invention, a crystallization promoting layer may be provided in contact with the whole surface of a recording layer, and may be 
provided in contact with a part. May provide a crystallization promoting layer between the 1st dielectric layer and a recording layer, and, Although 
it may provide between a recording layer and the 2nd dielectric layer and may provide in the both, it is desirable to provide between the 1st 
dielectric layer and a recording layer from a viewpoint of effective exertion of a crystallization promotion operation and improvement in a 
throughput. A crystallization promoting layer may be a continuation film, it may be a discontinuous film of island shape, and both desired 
crystallization facilitatory effects are acquired. A crystallization promoting layer is formed by the vacuum producing-film methods, such as 
sputtering and vacuum evaporation. 0.2-20 nm of thickness [ 0.2-5.0 nm of] of a crystallization promoting layer is 0.5-2.0 nm still more preferably 
more preferably. As for the thickness of a crystallization promoting layer, it is desirable that it is 1 / 100 - 1/2 of recording layer thickness, and it 
is still more desirable that it is 1 / 50 - 1/10. A desired crystallization facilitatory effect is acquired as the thickness of a crystallization promoting 
layer is within the limits of the above, and the optical influence of a crystallization promoting layer can be disregarded, and offer of the medium 
where quality was stabilized is attained. 

[0024]The recording layer which has a metastable Sb 3 Te phase belonging to space group Fm3m is used for the recording layer of the optical 
information recording medium of this invention. And at least one of the elements chosen as this recording layer from a group lb element, a group II 
element, group III elements, an IV group element, V group element, a VI group element, a rare earth element, and a transition metal element is 
added if needed [, such as improvement in preservation reliability, and improvement in a recording characteristic, ]. An alloying element is a range 
which does not bar the appearance of the metastable Sb 3 Te phase belonging to space group Fm3m, and the crystallization temperature of a 
recording layer can add it in the range which does not exceed 200 **. When which element is added, depending on the crystallization temperature 
of a recording layer, it is easy to crystallize the ease of carrying out of crystallization of a recording layer, so that crystallization temperature is 
low. Although it can ask for the crystallization temperature of a recording layer by thermometric analysis, since it stops crystallizing if 
crystallization temperature exceeds 200 ** when it thinks with the measured value for heating-rate/of 10 ** only by passing through a film 
production process, it is not preferred. Preferably, crystallization temperature is 140-185 ** more preferably, and can add 120 ** - 200 ** of the 
above-mentioned elements in this range. 

[0025]In the above-mentioned element, germanium is an especially effective alloying element. Especially the effect of germanium of raising 
preservation reliability and a recording characteristic is remarkable, germanium may add only germanium independently and may add it with other 
elements. As such a recording layer, there are GeAglnSbTe added with GeSbTe. Ag. and In which added only germanium, GelnSbTe added with In, 
GeAgSbTe added with Ag, etc. by using Sb and Te as the main ingredients, for example. GeSbTe here differs from the germanium 2 Sb 2 Te5 system 
of the compound system material known from the former. The germanium 2 Sb 2 Te5 system known from the former to being a GeTe-Sb 2 Te 3 
system in this invention. It uses that an optical property changes in the phase transition between a Sb 3 Te metastable phase and an amorphous 
phase to the last. Composition ranges also differ greatly. 

[0026]10-100 nm of thickness [ 15-35 nm of] of a recording layer is 17-25 nm still more preferably more preferably. If thinner than 10 nm, optical 
absorption ability will fall and the function as a recording layer will be lost. Since the transmitted light decreases, it becomes impossible on the 
other hand, to expect cross protection, if thicker than 100 nm. 

[0027]The example of composition of the optical information recording medium by this invention is shown in drawing 1 . In a crystallization 
promoting layer and 4, a recording layer and 5 are [ the 1st dielectric layer and 3 / the 2nd dielectric layer and 6 ] reflection radiation layers, and, 
as for 7, 1 is [ a substrate and 2 ] the organic environmental protection layers (UV-curing-resin layer) provided on 6 if needed. Since explanation 
of the crystallization promoting layer 3 and the recording layer 4 was given in the above, the composition of other layers is explained below. 
[0028]In this invention, as the 1st and 2nd dielectric layers (protective layer) 2 and 5, SiOx, ZnO, Sn0 2 , and aluminum 2 0 3 , Ti0 2 and ln 2 0 3 , MgO, 
Zr0 2 , Carbide, such as sulfides, such as nitrides, such as metallic oxides, such as Ta 2 05, Si 3 N4, AIN, TiN, BN, and ZrN, ZnS, and TaS^ SiC, TaC, 
B4C, WC, TiC, and ZrC, is mentioned. Such materials can be alone used as a protective layer, and can also be used as a mixture. For example, 
ZnS, SiOx, and Ta 2 Os and SiOx are mentioned as a mixture. It is required that these materials physical properties have adhesion with thermal 
conductivity, specific heat, a coefficient of thermal expansion, a refractive index and a substrate material, or recording layer material, etc., are 
high, and are small, and adhesion is good. [ of a coefficient of thermal expansion ] [ of the melting point ] Especially the 2nd dielectric layer 
influences repetitive overwriting characteristics. 

[0029]As for the thickness of the 1st dielectric layer 2, 75 nm - 200 nm are preferred as a range of 50-250 nm. If it becomes thinner than 50 nm, 
it becomes the fall of an environment-resistant protection feature, a heat-resistant fall, and the fall of ******** t and is not desirable, in the film 
production process by a sputtering technique etc. on the other hand if it becomes thicker than 250 nm — film temperature — since film peeling 
and a crack occur by the rise of a degree or the fall of the sensitivity at the time of record is brought about, it is not desirable. 
[0030]The thickness of the 2nd derivation body whorl 5 considers it as the range of 10 nm - 100 nm, and 15 nm - 50 nm are preferred. If thinner 
than 10 nm in the case of the 2nd dielectric layer, heat resistance falls fundamentally and it is not desirable. If 100 nm is exceeded, repetitive 
overwriting characteristics will worsen due to the fall of the film peeling by the fall of recording sensitivity, and a rise in heat, modification, and 
heat dissipation nature. 



[0031 ]As the reflection radiation layer 6, the simple substance of a material centering on metal, such as aluminum, Au, Cu, Ag, Cr, Sn, Zn, In, Pd, 
Zr, Fe, Co, nickel, Si, germanium, Sb, Ta, W, Ti, and Pb, or an alloy, and a mixture can be used. The plural laminates of different metal, alloy, or 
mixture may be carried out if needed. It is important for this layer to miss heat efficiently, and thickness may be 30 nm - 250 nm. 50 nm - 150 nm 
are preferably good. When thickness is too thick, radiation efficiency is too good, when sensitivity worsens and is too thin, it is highly sensitive, 
but repetitive overwriting characteristics worsen. As the characteristic, thermal conductivity is high and it is required with a high-melting point 
that adhesion with the charge of a protective layer material should be good etc. 

[0032]For example, record reproduction of the optical information recording medium by the material and composition which were described above 
can be carried out using the pickup of NA0.6 with a semiconductor laser (NA0.6 or 650 nm) with the semiconductor laser whose wavelength is 635 
nm. As a record method, a modulation code can use EFM or an EFM+ [8 / 16RLL(2, 10)] method, for example by PulseWidth Modulation. In this 
case, a pulse is divided into the multi-pulse part of a leading pulse and after that. A multi-pulse part is for repeating heating and cooling and 
performing them. 

[0033]In the above-mentioned case, the relation of each power serves as heating (record) power > erase power > cooling power, and cooling 
power is lowered to a read-out power grade. Read-out power is performed at 1 mW or less. 

[0034](EXAMPLE) This invention is hereafter explained based on an example. In this example, membranes were formed with the sheet type 
sputter device which has five chambers. However, the number of chambers does not need to adhere to five pieces, and a production top is 
possible for it if it is five or more pieces. The items of each membrane formation are shown below. 
Membrane-formation Room Kfollowing PC1 and brief sketch): ZnS-SiC>2 (the 1st dielectric layer) 

Membrane-formation Room 2(following PC2 and brief sketch): Crystallization-promoting- layer membrane-formation room 3 (following PC3 and 
brief sketch): Recording layer membrane formation room 4(following PC4 and brief sketch):ZnS~Si02 (the 2nd dielectric layer) 
Membrane-formation Room 5(following PC5 and brief sketch): aluminum (reflection radiation layer) 

[0035]The polycarbonate board (120 mm in diameter and 0.6 mm in thickness) (a following PC board and a brief sketch) was produced by one to 
Examples 1-6 and comparative example 6 injection molding. By PC1, the ZnS-Si02 film was formed by the following conditions on this PC board 
at sputtering process. 

Target material: Si02 (20.5-mol%), ZnS (79.5~mol%) supplied power:RF4kW/8 inch target gas pressure:2mTorr type-of-gas:Ar thickness:190nm 
[0036]Next, the crystallization promoting layer (Table 1) was formed by the following conditions by PC2. 

target material: — Table 1 supplied power: — DC0.4kW/8 inch target gas pressure: — 2mTorr type-of-gas: — Ar thickness: — by 0.5 nm, 2.0 nm, 
5.0 nm, next PC3. The recording layer (recording layer) which has a metastable Sb3Te phase belonging to space group Fm3m which has the 
presentation mentioned to Table 1 by the following conditions was formed. 

target material: — alloy target (presentation is Table 1) supplied power: — DC0.4kW/8 inch target gas pressure: — 2mTorr type-of-gas: — Ar 
thickness: — it is 15 nm, next PC4 and the ZnS-Si02 film (the 2nd dielectric layer) was formed by sputtering process by the following conditions. 
Target material: The Al film (reflection radiation layer) was formed by the following conditions by Si02 (20.5-mol%), ZnS (79.5-mol%) supplied 
power:RF4kW/8 inch target gas p res su re : 2 mT o rr type- of-gas:Ar thickness:20nm, next PC5. 

target material: — aluminum supplied power: — DC5kW/8 inch target gas pressure: — 2mTo rr type-of-gas: — Ar thickness: — further 140 nm, 
After applying UV curing resin on the above-mentioned Al film at 3-micrometer thickness, it irradiated with UV light, the organic environmental 
protection layer was formed, and the phase-change optical disk by this invention was produced. 

[0037]When reflectance was measured about Examples 1-6, all are not less than 18%, and the recording layer was crystallizing them without the 
initializing step. When the crystal structure of a recording layer is investigated with X-ray diffractometer, all belong to space group Fm3m. Next, 
when record reproduction of information was performed without performing an initialization process, record reproduction was able to be performed 
satisfactorily. A repetition recording characteristic and preservability reliability were also good. When the case where the usual laser initialization 
was performed without providing a crystallization promoting layer was compared with the initialization jitter, change was hardly seen, (x and jitter 
sigma/T [%] when it does not provide are set to y for the jitters sigma/T [%] when a crystallization promoting layer is provided, and it is delta=x-y. 
[%]) 

The ******** thing was shown in Table 1. 

[0038]On the other hand, about the comparative examples 1-6, when reflectance was measured, all are not less than 18%, and the recording layer 
was crystallizing them without the initializing step, but when record reproduction of information was performed, jitter properties were getting 
worse as compared with the case where the usual laser initialization is performed without providing a crystallization promoting layer. In 
consideration of the mixture composition of a recording layer and a crystallization promoting layer, it turns out that recording layer material needs 
to be redesigned. 

[0039]The above result shows that an initializing step can be made unnecessary by this invention by using a crystallization promoting layer as a 
high-melting point Bi compound with a melting point of not less than 700 **, without redesigning a recording layer. 

[0040]When membrane formation is repeated when the target of another lot is used, deed target erosion advanced about Examples 1-4 and it was 
any, the fall of the jitter properties by it being changeless to delta and having provided the promotion layer was not seen. On the other hand, 
about Example 5, when the target of another lot was used, delta increased, and there was a case where jitter properties fell by having provided 
the crystallization promoting layer. About Example 6, when the target with which erosion advanced was used, delta increased and there was a 
case where jitter properties fell by having provided the crystallization promoting layer. Isolation of Bi according [ each of these causes ] to a 
presentation gap is considered to be the cause. As mentioned above, it turns out that the fall of jitter properties can be certainly prevented by 
using a compound with Zr, and a compound with Ce. 

[004l]Example 7 crystallization promoting layer was set to BiCe. A recording layer shall be in the range whose crystallization temperature is 120 
** - 180 **, and produced the disk like Examples 1-6. When the reflectance of the disk was measured, all are not less than 18%, and the recording 
layer was crystallizing them without the initializing step. Record reproduction was able to be performed having no initialization process and 
satisfactorily. When the case where the usual laser initialization was performed without providing a crystallization promoting layer was compared 
with the initialization jitter, change was hardly seen. 

[0042]Media were produced like Example 6 except having set comparative example 7 crystallization promoting layer to Bilr. When the reflectance 
of the disk was measured, the crystallization temperature of a recording layer is [ each of 160 ** ] not less than 18%, and the recording layer was 
crystallizing without the initializing step, but reflectance became 18% or less and the initializing step was required for it at more than it. As 
mentioned above, by using a compound with Ce, also by a recording layer with high crystallization temperature, an initializing step is made as it is 
unnecessary. That is, it turns out that the range of an applicable recording layer presentation spreads. 
[0043] 
[Table 1] 
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[0044] 

[Effect of the Invention]As mentioned above, from having provided the crystallization promoting layer which consists of a Bi compound of a high- 
melting point in contact with at least a part of phase change recording layer which has a metastable Sb3Te phase belonging to space group Fm3m 
according to the optical information recording medium of claim 1. A recording layer crystallizes immediately after film production, and the 
initialization process by heat treatment needed conventionally not only becomes unnecessary, but since the melting point of a crystallization 
promoting layer is high, in any at the time of record, elimination, and reproduction, a crystallization promoting layer does not carry out melting 
mixing with a recording layer. Therefore, change of the disk characteristic by presentation gap of a recording layer does not break out. As a result, 
an initializing step can be made unnecessary, without redesigning recording layer material. 

[0045]According to the optical information recording medium of claim 2, since the melting point of the above-mentioned Bi compound considered 
it as not less than 700 **, a crystallization promoting layer cannot fuse in any of record, reproduction, and elimination, but melting mixing of a 
crystallization promoting layer and a recording layer can be avoided. 

[0046]According to the optical information recording medium of claim 3, since a crystallization promoting layer does not fuse in any at the time of 
record, elimination, and reproduction, the fault by a crystallization promoting layer carrying out melting mixing with a recording layer is certainly 
avoidable. 

[0047]Even if according to the optical information recording medium of claim 4 there should be many kinds of high-melting point compound 
compared with other compounds and a presentation gap should occur from a crystallization promoting layer being a compound of Bi and Ce at the 
time of target production and sputtering, it is hard to separate Bi (271 **) of a low melting point. Especially the compound with Ce has a large 
crystallization facilitatory effect, and very thin thickness also demonstrates a crystallization facilitatory effect. Since it can be effectively used 
from a crystallization facilitatory effect being still larger also to the recording layer which is hard to crystallize, the effect as a promotion layer can 
be acquired to the recording layer of a wider composition range. 

[0048] Ac cording to the optical information recording medium of claim 5, since the crystallization promoting layer is a compound of Bi and Zr, when 
a presentation gap takes place in a direction with little Bi at the time of target production in Bi2Zr3» may become a mixture of BiZr and BiZr^. and 
a peritectic, but. Bi of a low melting point does not separate. In addition to such a strong point, since the compound with Zr has cheap Zr as 
compared with the precious metals etc., and a compound is comparatively stable and target production is easy, material cost can be pressed 
down low. 

[0049] Ac cording to the optical information recording medium of claim 6, since the thickness of a crystallization promoting layer is 0.2-5.0 nm, a 
desired crystallization facilitatory effect is acquired, and the optical influence of a crystallization promoting layer can be disregarded, and the 
recording medium where quality was stabilized can be provided. 

[0050] Ac cording to the optical information recording medium of claim 7, to a recording layer A group lb element, a group II element. From at least 
one of the elements chosen from group III elements, an IV group element. V group element, a VI group element, a rare earth element, and a 
transition metal element being added. Improvement in preservation reliability, improvement in a recording characteristic, etc. can be aimed at in 
the range which does not bar the appearance of the metastable Sb3Te phase belonging to space group Fm3m and in which the crystallization 
temperature of a recording layer does not exceed 200 **. 

[0051] According to the optical information recording medium of claim 8, since the above-mentioned IV group element is germanium, especially the 
effect of raising preservation reliability and a recording characteristic is remarkable. 

[0052]According to the manufacturing method of the optical information recording medium of claim 9, since the above-mentioned crystallization 
promoting layer is produced between the 1st dielectric layer and a recording layer, a crystallization promotion operation can be demonstrated 
more effectively and a throughput can be raised. 
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TECHNICAL FIELD 



[Field of the Invention]This invention about an optical information recording medium in more detail, It is a rewritable phase change type optical 
information recording medium used as media, such as CD-RW, DVD-RAM, -RW t and +RW, and is related with an optical information recording 
medium which has a recording layer which has a metastable Sb3Te phase belonging to space group Fm3m, and a manufacturing method for the 
same. 
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PRIOR ART 



[Description of the Prior Art]The commercialization as media, such as phase change CD-RW which used the reversible phase change of a 
crystallized state and an amorphous (amorphous) state by laser beam exposure as an optical information recording medium in which record of 
information, reproduction, and elimination are possible, DVD-RAM, -RW, and +RW, is expected. 

[0003] Research and development are furthered about what comprised a recording layer which has a metastable Sb3Te phase to which a recording 
layer belongs to space group Fm3m among the above-mentioned phase change type optical information recording media (Japanese Patent 
Application No. No. 217069 [ ten to ] etc.). This metastable phase differs from the recording layer of Sb-Te eutectic crystal structure, it does not 
separate into Sb and Sb2Te3, and disorder of the recording mark resulting from the grain boundary is not produced, either. Therefore, the thing 
using the recording layer which has a metastable Sb3Te phase belonging to space group Fm3m has the strong point whose high density recording 
becomes possible. Repeatedly, since it is strong to the thermal shock at the time of record, the recording layer which has this metastable Sb3Te 
phase has the outstanding repetition recording characteristic. 

[0004] By the way, in the phase change type optical information recording medium using the recording layer which has the above-mentioned 
metastable Sb3Te phase, a recording layer is produced by the vacuum producing-film methods, such as sputtering and vacuum evaporation, and 
the film immediately after film production has usually become an amorphous state. On the other hand, the recording layer of the optical 
information recording medium produced commercially must be a crystallized state. In the erasable light information record carrier using a phase 
transition, it is because record film is set as an amorphous state by a recorded state and is generally set as a crystallized state in the state of 
elimination (initialization).For this reason, the initialization process which heat-treats a laser beam exposure etc. and crystallizes a recording layer 
immediately after film production of a recording layer was required. 

[0005] However, since the time for 30 seconds or more is required for the above-mentioned initialization process, in mass-producing by downing a 
throughput, it is [ many devices for an initialization process / stand ] necessary, and an installation cost not only becomes expensive, but they 
cause the rise of product cost. 

[0006]Making it crystallize, after a recording layer's producing a film, and making an initializing step unnecessary by that cause from such a thing, 
by providing the crystallization promoting layer which consists of Bi or its compound in contact with at least a part of recording layer, was 
proposed (Japanese Patent Application No. No. 266970 [ 1 1 to ]). 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As mentioned above, from having provided the crystallization promoting layer which consists of a Bi compound of a high- 
melting point in contact with at least a part of phase change recording layer which has a metastable Sb3Te phase belonging to space group Fm3m 
according to the optical information recording medium of claim 1. A recording layer crystallizes immediately after film production, and the 
initialization process by heat treatment needed conventionally not only becomes unnecessary, but since the melting point of a crystallization 
promoting layer is high, in any at the time of record, elimination, and reproduction, a crystallization promoting layer does not carry out melting 
mixing with a recording layer. Therefore, change of the disk characteristic by presentation gap of a recording layer does not break out. As a result, 
an initializing step can be made unnecessary, without redesigning recording layer material. 

[0045] Ac cording to the optical information recording medium of claim 2, since the melting point of the above-mentioned Bi compound considered 
it as not less than 700 **, a crystallization promoting layer cannot fuse in any of record, reproduction, and elimination, but melting mixing of a 
crystallization promoting layer and a recording layer can be avoided. 

[0046]According to the optical information recording medium of claim 3, since a crystallization promoting layer does not fuse in any at the time of 
record, elimination, and reproduction, the fault by a crystallization promoting layer carrying out melting mixing with a recording layer is certainly 
avoidable. 

[0047]Even if according to the optical information recording medium of claim 4 there should be many kinds of high-melting point compound 
compared with other compounds and a presentation gap should occur from a crystallization promoting layer being a compound of Bi and Ce at the 
time of target production and sputtering, it is hard to separate Bi (271 **) of a low melting point. Especially the compound with Ce has a large 
crystallization facilitatory effect, and very thin thickness also demonstrates a crystallization facilitatory effect. Since it can be effectively used 
from a crystallization facilitatory effect being still larger also to the recording layer which is hard to crystallize, the effect as a promotion layer can 
be acquired to the recording layer of a wider composition range. 

[0048] Ac cording to the optical information recording medium of claim 5, since the crystallization promoting layer is a compound of Bi and Zr, when 
a presentation gap takes place in a direction with little Bi at the time of target production in Bi2Zr3, may become a mixture of BiZr and BiZr2, and 
a peritectic. but. Bi of a low melting point does not separate. In addition to such a strong point, since the compound with Zr has cheap Zr as 
compared with the precious metals etc.. and a compound is comparatively stable and target production is easy, material cost can be pressed 
down low. 

[0049]According to the optical information recording medium of claim 6, since the thickness of a crystallization promoting layer is 0.2-5.0 nm, a 
desired crystallization facilitatory effect is acquired, and the optical influence of a crystallization promoting layer can be disregarded, and the 
recording medium where quality was stabilized can be provided. 

[0050] Ac cording to the optical information recording medium of claim 7, to a recording layer A group lb element, a group II element, From at least 
one of the elements chosen from group III elements, an IV group element, V group element, a VI group element, a rare earth element, and a 
transition metal element being added. Improvement in preservation reliability, improvement in a recording characteristic, etc. can be aimed at in 
the range which does not bar the appearance of the metastable Sb3Te phase belonging to space group Fm3m and in which the crystallization 
temperature of a recording layer does not exceed 200 **. 

[0051]According to the optical information recording medium of claim 8, since the above-mentioned IV group element is germanium, especially the 
effect of raising preservation reliability and a recording characteristic is remarkable. 

[0052]According to the manufacturing method of the optical information recording medium of claim 9, since the above-mentioned crystallization 
promoting layer is produced between the 1st dielectric layer and a recording layer, a crystallization promotion operation can be demonstrated 
more effectively and a throughput can be raised. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionjHowever, a presentation gap of a recording layer takes place and change produces a crystallization 
promoting layer in the disk characteristic in order to carry out melting mixing with a recording layer at the time of record and playback. In order to 
solve such a problem, it is necessary to perform the materials design in consideration of the mixture composition of a recording layer and a 
crystallization promoting layer but, and in order for redesign to take considerable development cost, it leads to the rise of product cost. 
[0008]An object of this invention is to provide the phase change type optical information recording medium which makes an initialization process 
unnecessary and which does not cause a cost hike, without solving an above-mentioned problem and redesigning a recording layer presentation. 
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MEANS 



[Means for Solving the ProblerrjAn aforementioned problem of this invention is attained by the following means. In an optical information 
recording medium which has a metastable Sb 3 Te phase to which according to this invention it is an optical information recording medium which 
uses as a recording layer a phase change recording material which has Sh and Te in claim 1, and this recording iayer belongs to space group 
Fm3m in the first place, It is characterized [ main ] by having touched this at least a part of recording layer and providing a crystallization 
promoting layer which consists of a Bi compound of a high-melting point. 

[0010]By claim 2, it is characterized [ second ] by the melting point of Bi compound being not less than 700 ** in an optical information recording 
medium given in above-mentioned claim 1. 

[0011]By claim 3, a crystallization promoting layer does not fuse [ third ] in any at the time of record, elimination, and reproduction in an optical 
information recording medium given in above-mentioned claim 1 or 2. 

[0012]By claim 4, a crystallization promoting layer consists [ fourth ] of a compound of Bi and Ce in an optical information recording medium given 
in above-mentioned claim 1. 2, or 3. 

[0013]By claim 5, a crystallization promoting layer consists [ fifth ] of a compound of Bi and Zr in an optical information recording medium given in 
above-mentioned claim 1, 2, or 3. 

[0014]By claim 6, it is characterized [ sixth ] by thickness of a crystallization promoting layer being 0.2-5.0 nm in an optical information recording 
medium given in above-mentioned claim 1, 2, 3, 4, or 5. 

[0015]In an optical information recording medium given in above-mentioned claim 1, 2, 3, 4, 5, or 6 in seventh claim 7, It comes to add at least one 
of the elements chosen as this recording layer from a group lb element, a group II element, group III elements, an IV group element, V group 
element, a VI group element, a rare earth element, and a transition metal element. 

[0016]By claim 8, it is characterized [ eighth ] by this IV group element being germanium in an opticai information recording medium given in 
above-mentioned claim 7. 

[0017]By claim 9, it is characterized [ ninth ] by a manufacturing method of an optical information recording medium which produces a 
crystallization promoting layer in an optical information recording medium of above-mentioned claim 1 thru/or 8 given in any 1 paragraph on a 
substrate in order of the 1st dielectric layer, a crystallization promoting layer, and a recording layer. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail. Although the optical information recording medium of this 
invention produces each above-mentioned film one by one by the vacuum producingHilm method and is produced on a substrate, By having 
provided the crystallization promoting layer which consists of a Bi compound of a high-melting point in contact with at least a part of recording 
layer, the recording layer which has the above-mentioned metastable Sb3Te phase is crystallized after a film production process. In this invention, 
since the melting point of a crystallization promoting layer is high, a crystallization promoting layer does not fuse in any of record, reproduction, 
and elimination. Therefore, a crystallization promoting layer and a recording layer are not mixed and change of the disk characteristic by mixing 
does not break out. Thus, in this invention, the fault by being able to use the greatest crystallization facilitatory effect of Bi, and also a 
crystallization promoting layer carrying out melting mixing with a recording layer is also avoidable. Therefore, redesign of the recording layer 
material in consideration of the mixture composition of a recording layer and a crystallization promoting layer becomes unnecessary, and a 
medium can be provided more by low cost. 

[0019]In this invention, as for the melting point of a crystallization promoting layer, in order not to fuse a crystallization promoting layer at the 
time of record, reproduction, and elimination, not less than 700 ** is desirable. The more it is high, the more it is hard to fuse, but if the melting 
point becomes high too much, production of a target becomes difficult and the melting point's is not preferred. Therefore, not less than 800 ** 
1700 ** or less is not less than 1000 ** 1500 ** or less more preferably. 

[0020]As a Bi compound of a high-melting point, Bi 2 Ca 3 (melting point of 1200 **), BiCe 3 (1525 **), Bi 3 Ce 4 (1630 **), BiCe (1400 **), Bi 2 Ce 
(883 **), Bilr (1420 **), Bilr 2 (1440 **), BiLi 3 (1 145 **), Bi 2 Mg 3 (823 **), BiMn (1095 **). BiRh (997 **), Bi 2 Rh (774 **), BiU, Bi 2 Zr (714 **), BiZr 
(1302 **), Bi 2 Zr 3 (1497 **), BiZr 2 (1342 **). BiZr 3 (1292 **), etc. are mentioned. 

[0021]A compound with Zr and a compound with Ce are especially preferred. These two have many kinds of high-melting point compound 
compared with other compounds, and at the time of target production and sputtering, even if a presentation gap occurs, Bi (271 **) of a low 
melting point should not separate them easily. For example, when a presentation gap takes place in a direction with little Bi at the time of target 
production in Bi 2 Zr 3 , it may become a mixture of BiZr and BiZr 2 , and a peritectic, but Bi of a low melting point does not separate. In addition to 
such a strong point, since the compound with Zr has cheap Zr as compared with the precious metals etc., and a compound is comparatively stable 
and target production is easy, material cost can be pressed down low. 

[0022] Especially the compound with Ce has a large crystallization facilitatory effect, and very thin thickness also demonstrates a crystallization 
facilitatory effect. Since a crystallization facilitatory effect can use it from a large thing effectively also to the recording layer which is hard to 
crystallize, the effect as a promotion layer can be acquired to the recording layer of a wider composition range. Although the reason the 
crystallization facilitatory effect of a compound with Ce is large is not certain, the crystal structure of BiCe is a NaCI type and it is thought that it 
is because it belongs to the same Fm3m as a recording layer. 

[0023]In this invention, a crystallization promoting layer may be provided in contact with the whole surface of a recording layer, and may be 
provided in contact with a part. May provide a crystallization promoting layer between the 1st dielectric layer and a recording layer, and, Although 
it may provide between a recording layer and the 2nd dielectric layer and may provide in the both, it is desirable to provide between the 1st 
dielectric layer and a recording layer from a viewpoint of effective exertion of a crystallization promotion operation and improvement in a 
throughput. A crystallization promoting layer may be a continuation film, it may be a discontinuous film of island shape, and both desired 
crystallization facilitatory effects are acquired. A crystallization promoting layer is formed by the vacuum producing-film methods, such as 
sputtering and vacuum evaporation. 0.2-20 nm of thickness [ 0.2-5.0 nm of] of a crystallization promoting layer is 0.5-2.0 nm still more preferably 
more preferably. As for the thickness of a crystallization promoting layer, it is desirable that it is 1 / 100 - 1/2 of recording layer thickness, and it 
is still more desirable that it is 1 / 50 - 1/10. A desired crystallization facilitatory effect is acquired as the thickness of a crystallization promoting 
layer is within the limits of the above, and the optical influence of a crystallization promoting layer can be disregarded, and offer of the medium 
where quality was stabilized is attained. 

[0024]The recording layer which has a metastable Sb 3 Te phase belonging to space group Fm3m is used for the recording layer of the optical 
information recording medium of this invention. And at least one of the elements chosen as this recording layer from a group lb element, a group II 



element, group III elements, an IV group element, V group element, a VI group element, a rare earth element, and a transition metal element is 
added if needed [, such as improvement in preservation reliability, and improvement in a recording characteristic, ]. An alloying element is a range 
which does not bar the appearance of the metastable Sb3Te phase belonging to space group Fm3m, and the crystallization temperature of a 
recording layer can add it in the range which does not exceed 200 **. When which element is added, depending on the crystallization temperature 
of a recording layer, it is easy to crystallize the ease of carrying out of crystallization of a recording layer, so that crystallization temperature is 
low. Although it can ask for the crystallization temperature of a recording layer by thermometric analysis, since it stops crystallizing if 
crystallization temperature exceeds 200 ** when it thinks with the measured value for heating-rate/of 10 ** only by passing through a film 
production process, it is not preferred. Preferably, crystallization temperature is 140-185 ** more preferably, and can add 120 ** - 200 ** of the 
above-mentioned elements in this range. 

[0025]In the above-mentioned element germanium is an especially effective alloying element. Especially the effect of germanium of raising 
preservation reliability and a recording characteristic is remarkable, germanium may add only germanium independently and may add it with other 
elements. As such a recording layer, there are GeAglnSbTe added with GeSbTe, Ag, and In which added only germanium, GelnSbTe added with In, 
GeAgSbTe added with Ag, etc. by using Sb and Te as the main ingredients, for example. GeSbTe here differs from the germanium2Sb2Te 5 system 
of the compound system material known from the former. The germaniunri2Sb2Te5 system known from the former to being a GeTe-Sb2Te3 
system in this invention. It uses that an optical property changes in the phase transition between a Sb3Te metastable phase and an amorphous 
phase to the last. Composition ranges also differ greatly. 

[0026]10-100 nm of thickness [ 15-35 nm of] of a recording layer is 17-25 nm still more preferably more preferably. If thinner than 10 nm, optical 
absorption ability will fall and the function as a recording layer will be lost. Since the transmitted light decreases, it becomes impossible on the 
other hand, to expect cross protection, if thicker than 100 nm. 

[0027]The example of composition of the optical information recording medium by this invention is shown in drawing 1 . In a crystallization 
promoting layer and 4, a recording layer and 5 are [ the 1st dielectric layer and 3 / the 2nd dielectric layer and 6 ] reflection radiation layers, and, 
as for 7, 1 is [ a substrate and 2 ] the organic environmental protection layers (UV-curing-resin layer) provided on 6 if needed. Since explanation 
of the crystallization promoting layer 3 and the recording layer 4 was given in the above, the composition of other layers is explained below. 
[0028]In this invention, as the 1st and 2nd dielectric layers (protective layer) 2 and 5, SiOx, ZnO, SnC>2, and aluminunr^Os. TiC>2 and 111203. MgO, 
ZrC>2, Carbide, such as sulfides, such as nitrides, such as metallic oxides, such as Ta205» S13N4, AIN, TiN, BN, and ZrN, ZnS. and TaS^, SiC, TaC, 
B4C. WC, TiC, and ZrC, is mentioned. Such materials can be alone used as a protective layer, and can also be used as a mixture. For example, 
ZnS, SiOx, and Ta2C>5 and SiOx are mentioned as a mixture. It is required that these materials physical properties have adhesion with thermal 
conductivity, specific heat, a coefficient of thermal expansion, a refractive index and a substrate material, or recording layer material, etc., are 
high, and are small, and adhesion is good. [ of a coefficient of thermal expansion ] [ of the melting point ] Especially the 2nd dielectric layer 
influences repetitive overwriting characteristics. 

[0029]As for the thickness of the 1st dielectric layer 2, 75 nm - 200 nm are preferred as a range of 50-250 nm. If it becomes thinner than 50 nm, 
it becomes the fall of an environment-resistant protection feature, a heat-resistant fall, and the fall of and is not desirable, in the film 

production process by a sputtering technique etc. on the other hand if it becomes thicker than 250 nm — film temperature — since film peeling 
and a crack occur by the rise of a degree or the fall of the sensitivity at the time of record is brought about, it is not desirable. 
[0030]The thickness of the 2nd derivation body whorl 5 considers it as the range of 10 nm - 100 nm, and 15 nm - 50 nm are preferred. If thinner 
than 10 nm in the case of the 2nd dielectric layer, heat resistance falls fundamentally and it is not desirable. If 100 nm is exceeded, repetitive 
overwriting characteristics will worsen due to the fall of the film peeling by the fall of recording sensitivity, and a rise in heat, modification, and 
heat dissipation nature. 

[0031]As the reflection radiation layer 6. the simple substance of a material centering on metal, such as aluminum. Au. Cu, Ag, Cr, Sn, Zn, In, Pd, 
Zr, Fe, Co, nickel, Si, germanium. Sb, Ta, W, Ti, and Pb. or an alloy, and a mixture can be used. The plural laminates of different metal, alloy, or 
mixture may be carried out if needed. It is important for this layer to miss heat efficiently, and thickness may be 30 nm - 250 nm. 50 nm - 150 nm 
are preferably good. When thickness is too thick, radiation efficiency is too good, when sensitivity worsens and is too thin, it is highly sensitive, 
but repetitive overwriting characteristics worsen. As the characteristic, thermal conductivity is high and it is required with a high-melting point 
that adhesion with the charge of a protective layer material should be good etc. 

[0032]For example, record reproduction of the optical information recording medium by the material and composition which were described above 
can be carried out using the pickup of NA0.6 with a semiconductor laser (NA0.6 or 650 nm) with the semiconductor laser whose wavelength is 635 
nm. As a record method, a modulation code can use EFM or an EFM+ [8 / 16RLL(2, 10)] method, for example by Pulse Width Modulation. In this 
case, a pulse is divided into the multi-pulse part of a leading pulse and after that. A multi-pulse part is for repeating heating and cooling and 
performing them. 

[0033]In the above-mentioned case, the relation of each power serves as heating (record) power > erase power > cooling power, and cooling 
power is lowered to a read-out power grade. Read-out power is performed at 1 mW or less. 



[Translation done.] 



(19) B^HfcfFff (JP) (12) & Hi # ^ ^ (A) (ll)#3ttfflB&H*# 

#312002-225436 
(P2002- 225436 A) 

(43)&H B ¥J*14^ 8 BUB (2002. 8. 14) 



(51) Into. 






F I 


T-T3-h-(##) 


B41M 


5/26 




Gl IB 


7/24 511 2H111 


G 1 1 B 


7/24 


5 11 




522A 5D029 






5 2 2 




522D 5D0 90 










7/26 531 5D121 




7/26 


5 3 1 




7/30 Z 








»**©R9 OL C£ 8 JO «»HtiR< 


(21)fflB#^ 




KK2001 -2981 1( P2001-2981 1) 


(71) ttiBA 


000006747 












(22)ffl»H 




¥*£13*F2£6B(2001.2.6) 




JOt»*HE:i'S& 1 TB 3 # 6 ^ 








(72)5691* 












Jt««*BB:tfJ!6aiTa3#6^ «sc 


















(72)5HB# 












**^^fflK4>J!5aiTB3#6^ *fe£ 


















(72)5W3* 












3toK**HB:*JsiaiTa3#6^ ass 























(54) [smnzm Kttm%z&mfr&K*om&5& 



(57) [gift] 

[SSS] S b RUT e Sr^-f S^£ft!E&tm£!E& 
m3mtCjR1-5i1*$SS b 9 T e ^^^+^^#15^ 



1 

[&f*I**cDtSB] 

[!**9 1 1 S b RXfT e SftrntRmt®*: 
»Fm3mt«-f-5fli3cJESbt Tefi^ft5M# 
T, iS»^cDB Hfc^i»fc4ailfc*MEii**ia:ttfc 

[1**92] st*«iiE*©3fcfifaiEftaEftt*3v> 

[1**93] »#9l*fctt2lBftOitett«fE*lifc 

fro 

[1**94] 1**91. 2^li3|aft0#flMMEft 

[1**95] 1**91, 2 4fctt31E*0#fl|«B* 
fltttfcfc^T, flMMMHtA#B iiZr ioUl)^ 

[1**96] 1**91, 2, 3, 4£fcte5iE*c<Dft 

tt«E«**fcfcvvc, JMMHIAoKAtfo. 2~ 

5. OnmXfcSi t£#ft£1-S3tft$E»&fto 
[1**97] 1**311, 2, 3, 4, 54fcli6!E« 
©fcflMBftilKttiJs^T, geiESUilci bKjc*, II 

HI 8?7U?£, IV$l7G*> V&jt*, VIg?7E^> 

< i % i i&maztixfriz kzw&klrzyttf; *e 

[§**98] »*97E*<Wl^EttKfclI*5^ 
MKffc. 

[§**99] §#*9ift£8©^-f;M>i9E«©# 
flr*ffi»*ftfc*jrt5e*ft;ffiitJi**«±t* l ©IS 
«i*A, i&StefliiiA, IB^«oiiic$i)ii-5ct^# 

[*B©B»4R9n 
[o oo 1] 

Bib, HlC&bOt, CD-RW, DVD-RAM, - 
RW, +RWftf0^7>f7iLTftffl$jl5 < 
*TO4*«fcS!ftit«B»»MfrT'JfeoT, SIWlFm 

[0 00 2] 

[&*©&*!*] V-1fr-iJSJ*K£91»«0|E*» ff 

(7^77^) «n©^ratt««flst«ffl Lfc 

tl£ftCD-RW, DVD-RAM, -RW, +RW4 



(2) #M 2002-225436 

2 

£©*7^7£ bT©ffifi<b#»f*SilT^3. 

[0003] ±&#mmftfiint&mm#<D *> *>, e« 

Ji^SIM»Fm3mlCjRi-5»**Sbi Te^Sr^-T 
SE&A-CfcjfcSftfctWfco^TWft, BB38#ii«><=> 
ftTl^S 0-2 1 7 0 6 9-§-#) . Z<Dm£ 

tftliS b-Te*ft*itOlEMi:H:J|4oT*3 5» 
SbtSb. Te. fcfc£IHH\ ftft&JMcGB-rs 
E*"?-*©&*vb£t4V\, *©£*, Sn^Fm3 
mlcM-t-Sit^SS bs Te***i-5E«iS:ffiV^fc 

ro¥$tSb. Teffifcffl-iEftAttlMig 
bE»B*©*W*fc»^fcft, ff;ftfc**JigbE«#tt 
*#bTV^„ 

[00 04] ±E©*££Sb, TetlSrW 

1-5E^*ffiV^4l£teSftft«Eft£#-m N Eft 

* v >r*m%t£ £©*£«**-?»*$ 

ix, HMHt©Kl*, a#, #*JttK»*4o-o^. 
-e4ttittf4fc4v\, 4*4 fc. ftte^SrftJffil-SS* 

20 **.s©ftflMnEftiafc-ra» -jR(ceflm^e»Kik 

»3e**t5*»fe-?*>4. C©£*, EftS©$iJSIit& 
ic, ye-^BItftifoflMaaSrlfcbTEWISriB 

[0 0 0 5] b*»U4*fe, ±E4S0Mft7 p D-fr^irtt3 
0&^±©l$ffi#£.g-efc5fc*, XA~-7y hi? ^17 

4 0 , »#*i»s««lc450*-C4<« 
30 [0 0 0 6] CHfcwti'b, !E»iO'>!i<tb- 

b, wciD, ®mtTMtt&k1rz>z\k&&n$ 

hit (#B¥l 1 -2 6 6 9 7 0#) . 
[0 0 0 7] 

i%mw&vxo k-tzmm] ba>b4#<=>, «SA<b 
ffiitsu, Eft, ?f^i*nriSE«Wi*fc*iBa*i-s 
fcfe, Eftl©*U#-f ttisfir. 0 , ^^fctefcXft 
i5bfcWH«r*«fci-5fc»ttt x EftSt 
40 ISJWkffiailoa^firtiatJtbfctfiftKlfSrfT^jitK 

[0 0 0 8] ±ifiolH«jS*j»ftb, EftA 

«&j*©WRt|-*fr5£i:4<, ^SUb^n 
1-5. HTy7'*«a»4^«<fcS#tt*e»IIWfr 

[000 9] 

50 1**9 lm SbJtUtTe**i-5ffiK<kE»»iR«: 



3 

EftttffrfcfcV^ &EftS©'>£< 
zk&±m%$mk1rZ, 

[0010] ^ri^ 1**9 2 -ctt±ES**9 l E«© 
ftttEEftJBftKsv^ b i ft^ttoin*^ 7 o o<c 

[ooil] SgElc, 1**9 3 ±Ef**9 1 Sfc 
\t 2 E«©#tt«EftEftfc*5^T» %g>fc&mmiK 
Eft, ff£F$©vvf;rvlc:fc^Ti, SBLfc^w 

[0 0 12] £H£. t**94"m, ±EM*9l. 2 

* fen 3 B*©#*«e*iiE{tfc*5^T. m&itfem m 

[ooi3] ssiic, if*9 5 -en, ±Ef**9 1 . 2 
*fcli3B*©3WII«B»||WW=i3V^-c, EAMESfl 
iSBitZr fc©fc**a»&4S;:fc*l»fU:1-5. 

[0014] JRAfc, 1**9 6 T?t4, ±Ef**9 1 . 
2, 3, 4 4fctt5E«©**«!E«(ICftlC*JV^T. 
*fbffiilJlOlW*0. 2-5. 0 nmT&^i fc£# 

[0015] »-bfc, M*4 7 "Ctt. ±121**31 1 , 
2, 3, 4, 5*fc»i6E«0**«E»lift«w*JV^ 
"C, ttBMlCI bSUE*, IIJJot*. HI 8ot3H, IV 

[0 0 1 6] HAK, 1**9 8 Tftt, ±Ei**97E« 
©3fctfEE»IE*fc*SV^ ElVESEaSGeTfcSC 

[0017] ***3f 9 "CI*. ±EI**9 1 

8 ov^T tifr l «EEo£MEE£ftfc&t*SEAft: 

«i»§£S;i£±ics&i©gtafts, »ea<bfliits, Eft 

[0 0 18] 

imwvmmwte] kit, *ehko^tej6i-4. 

*«H©#1t«E»E*l±, MR±C±E*-K«:*2R 
■BfeKJ:9J|[»««UTfWS*t64s. EftS©'>fc< 
tt-«l5^^LTiB;iB^©B ifls£*6>fc*$EA<fc; 
teiiS£Kttfc-iK:J:!>, ±E©«:££Sb s Te« 
Sr^-fSEftJUl, WR^n-t^gHcttigftftUTV^ 
5. Sti:, **in?tt, *SA{bflEif£©B£2 5 ii5^£. 

Eft. »sv^M;::^TfceAfl;flHi»i 
&BUev\, *©fcft, EAfcftiM&EEJIfcft'aft 

*i\ C©«t?K, **WT?ttB i ©*fe*#*SAflS<£ii 
E**fUfl-c#5±l::, SSAMSifS^EftS i&BJI 



(3) 2 0 0 2 - 2 2 5 4 3 6 

4 

ot, EftJ|££AfcffiiiE©»6-&jft&#£l*:Eft 

[0 0 19] *«Hfc*S^T, Eft, 
AftffiitEfcEBLfc^J: 5 ic1-5fcft, EAMBitff 
©B£fi7 0 ot:Sl±#S* Uv BAttrtttfttf^ 
II JfgfB Llc< v -1 *, < 4 5 ^ £*a t * _ Jf y 

Ii8 0 0t£i±l 7 0 0=C£TF, £>3&£L-<I4, 10 

10 0 0t«±1 5 0 0t«TtJ)5. 

[0 0 2 0] £5B-6©B i it&tot LTtt, Bit C a 
s (B£l 2 0 CC) . B i Cei (1 5 2 5=0 « B 
i> Ce« (1 6 3 0t) . BiCe (1 4 0 0 t C) , 
Bis Ce (8 8 3 1) , Bilr (14 2 0=0 , B 
i I it (1 44 0 C C) , BiLis (1145=0, 
Bi: Mg! (823=0 , BiMn (1095=0 , 
BiRh (997=0 . Bi, Rh (774=0 , Bi 
U, Bii Zr (714 =0 , BiZr (1302 
t) , Bii Zri (1 4 9 7=C) , B i Z r, (13 

20 4 2=0. BiZr, ( 1 2 9 2=0 * htl 

[00 2 1] ■t'-Ct Zri (Dit-t^C e t Oit&fai* 

E«-f*iiWB#fc£UT't>. ffiB£©B i 
(2 7 1=0 *JfiU<V\ fctttf, Bi» Zr, 

^fi#fc»^ BiZr. BiZr, SAt 

ft5^itefc£>;&\ ffiB£©B itfiSEI-srittft 
30 V\ C 5 Lfc*flfflCjP^T, Z r i ©-fb-g-^tt, Zr* 

[0022] 4 fc, Cet ©<b^l±^A^ffiit^^* 
< , r < *V*»-CfcteAfc<lii»**«J*1- 
5o »Afli«a!»*a^#^^i:i»t,, igA^Uc<v^ 
EftSlc^L-Cb^lcftffl-ctSfcft, iDiSv^E* 
EH©EftSf-*rtT, (EitSt LTOMI:ll5ri 
*T#5. Ce £©fl:£tt©»Affcffiil!$«|WS*#^S 
40 ttt/6»"e*V>i^ B i C e ©i^Afltit^N a C I ST* 
fooT, EftStm-©Fm3mtELTV>5fcft^i: 

[00 2 3] #EHK^TttAfkteii»liEftE©± 

v\ 4fc, jSA-fWSiiSHSBl©SI«ft»tEftlt© 
N i' Eft T «t V ^ L , EftS k % 2 ©fimft® t ©P B 1 i^te 
JtTtiv^u ^©M*tc:!S:ttTt)J:v^ J , ^Afbffiii 
(tffl©gti*«)^ll#SU t ^/i--7 p 2/ h©i«j±©«Ai» 
fe, »l©SI«#«tEftlt©ffl]l^t-5Ct*S4 
50 LV\ 4fc, igA-fbffiiiSliii^JST*)oTt«tV^L, 



(4) 

5 

m®%tf®bfr$o &&<t&mmn, 

fftt:0. 2~2 0nm, «fc9#£L<liO. 2~5. 0 
nm, £ U< ISO. 5~2. 0nm-Cl>5, * 

fc, £Afc<EiiJI©KVtt:SftffKV© 1/10 0-1 
/2"Cfc5C t^g4L< , 1/5 0-1/1 0T&5 
c fc#3 fefcB* u\ «*ft;teitl©l«#±IE©* 

IC, *S*ft«J8JI©3t*W**»Sr«ai-5wfciST? 10 

[0 0 24] **W©*it«l2«Kft:©IB«kll-Mt» 35 
W8Fm3mlcRi-5*SSc5feS b, T e tB£*r1-5!E& 

©l«]±fti\ i&MlcjfcCT, biHS*, II 

III Sl7C^> IVft7t,#, V$OT^, VI;&7c£, 

#±®7tilt&tfiI#&JB7c*i 5 StSSftSTcH? ©'>ft 

< tt loisaans^s. aao5E*tt, £fias*Fm3m 

IcS-fSlp^^S b, T e*B©HBm&t*»f 4V**HT, 
*»oE*l©l£*flSiBJEa^ 2 o otSrttiftv^IBf 20 
«aoi-5cti«T#5. !E»«©i&I{b©L J H-3tt, 

V^-fit©5c3llft»JPUfc#«-t*5V^TtlEfltl©iftft{k 

u nAft&A^fivMs if mat 
E«i©«*fl;a*tt» *i3*rfcJ:0*»sci:#-e# 
sa\ JW«*i o , c/#-e©M»res*;tfc»«\ £ 

rfettttJMIs Lft < 4*©"Cff * L < fti-\ Mfa^as 

fl, ff*U<ttl 20 < C~20 0'C, J:0»*b<ttl 
4 0-1 8 5*CT*>!K C©©aiCjoV^T, ifE7C3lfSr 
j^JPi-SC 30 

[0 0 2 5] JipE5cSf © c t 3 "CJi, Ge#tp-Cfc*3bfc* 
JP7c?lf-eife5o G e te«#<f EM*tt*A±3-* 
5S**#1frlCi[*T*>5. Gete, Ge 
jQLTfcftV^U ■ft!l©7t;*i:*lc^aLT , t,S.V\ C 5 
LfcfE^St L-TI4, Sb, Te*±*»iL 

t, Gefc*tf£jfe&PLfcGe SbTe, Ag, Ini# 
CSiPUGeAglnSbTe, I n t*ICj^JPLfc 
GelnSbTe, Agi *l£jfe!)P LfcG e A g S b T 
e4ttP*>5. ftfc, :;tV^GeSbTelt ft* 
A^fefcftTPSifc^ffc^tt^Ge. Sbi Te 5 I 40 
£WtJlfc-9fci©T*>5. ftfcd^ftfcftTl^SGej 
Sbt Tes PGeTe-Sbi Te, ^Tfc5©fC 

-e/v7 r ^ft t ©WJ©ffi(E»fctev^3t*ft)ttR^«fl: 
1-5ri£*iJfflUfct>©T-fc5„ *aj5£«EHt^t 

[0 0 26] !EgUI©Jgff tt 10~100nm, ± <5 8F 
4 U< <i 1 5~3 5 nm, § b L < <i 1 7~25 
nmft)5. 1 0 nmJ:5»V^, *»H5llB*fiTbffi 
ftlfc UT©*ttSr3lc5. 1 00 nmJtUJPV^ 50 
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i , «1*#*4 < ft 5 fc»=F*3»*Sr»#T# ft < ft 

[0 0 2 7] *HK{c«t53tefflaffi»«tfr©#^Sr0 

ffiitS, 4£*ISftl, 5^»2©Stm#JI, 6iSR*tJk 
JR*-C*>5, 7IW5.»^fC6©±tKWb*t5*« 

(uva-fbHMi) Jjefcfc^fig 
£{fcffiiiS3 tfE««4©IftKS:Lt©-C, S1TK*© 

tt©«©*^ov^-cttwi-5. 

[00 2 8] tCfcV NT, * 1 Rtf » 2 CD&ffitt! 

2RO!5tLm Si Ox, ZnO, Sn 
Os > Ah Oj , TiOj , In: Os v MgO, Z 

rO: , Tas Os 3?©&JRlHfc&, Si. N. , Al 
N, T i N, BN, ZrNf©ift», ZnS, TaS 
, , #©«fc{fc;«5, SiC, T a C, B, C, WC, T i 

c, z r cmvsutto&mfbinz. ztibotfnn, 

iLTlV^CitttS. b LTH, Z 

nSiSiOx, Ta, O s t S i O x btlZo 

[00 2 9] IB 1 ©StSftS 2 ©JS£f4 5 0 ~ 2 5 0 n 
m©!5HtUT, 7 5nm~2 0 0 nmi^SU\ 5 
0nm±t)*<ft5<!:. M3S«tt«S*ltg©<g:T, BUS 
tt©T, S&$#©teTift9#4L<ftV\ 2 
5 0nmJ:9(?<*5t 1 ^^s'^ft»liJ:5»|tiia 
icfc^T, gtH*©±H-JwJ:9*»lli^7y^is*± 
Ut!J, E^©iS^©iSTSrtfcfc1-©TfiF4L<ft 
V\ 

[0 0 30] %2 <D$$m#S 5 ©BIWJ4 1 0 n m~ 1 0 
0nm©t5HiU 1 5 nm~ 5 0 n m&$Hz % 
2©R«#JI©»^, 1 OnmiDiV^i, S*WtC» 
JfcttasffiTUJ4L<fcK 1 00 nmSrS^St, IE 
»«SS©fiT, i&^-h^-lci sm*jSt, Sc^tt© 
iSTlc«t!?i»t)jIt^--^-7i' hW4is«<ft5. 

[00 3 1] Rtitmm 6 t Ittt, Al, Au, C 
u, Ag, Cr, Sn, Zn, In, Pd, Zr, F 
e, Co, Ni, Si, Ge, Sb, Ta, W, Ti, 
Pb *©£***&£ Lfc$m©*<*» 

*, «-4Xtt»***««W»UTtAV\ i©*Ht, 
»*S(l*»fcJ6i J i-w t ^ftg-Cfc 9 . K«« 3 0 n m 
~2 5 0 nmtn. » * L < tt 5 0 n m~ 1 5 0 n m 

&&.\*\ mm&mirgzb, x&&# 



(5) 
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10 0 3 2] iB-Wfc^fcfflsK 5 #ffi«E» 

mm*, 9IAtf. ****6 3 5nm©^V-f--? 
N A 0 . fc5V«6 5 0nmC^«:Wf-T 

NAO. 6<DXy?7y7t:R^fBBiB&.-tZ>Z.k#V 
£5. ffi»*ifet l/CHt. WitfPu 1 s e Wi d t 
h Mo d u 1 a t i o nf||3- K#EFM*>5^ 
I4EFM+ [8/16RLL (2, 10) ] 

©^©T/V^VV^$mc^*^5„ v/W^VV-^fiSW:, 10 
JPil. JfrSSrHOiSUT 5 fc £<£>*>© 

[0 0 3 3] tit, ±E©»£\ #/*!7-<D§|#l4 > JD 
M (IBM '<7->iRS><!7->*SI/<!7-fc4o-C^ 

m L' * 7 - 14 1 mW«T Tfr 5 o 
[0 0 3 4] (MM) BIT, 

/<y*mm.\ZXf&miftr>tz. fcfcU ^+ 

^Tfe5„ #j**©rtR*£lTfc*i\ 20 
ARSl (JJITPC 1 i»SE) :ZnS-SiO s (» 

1 ©mmft!) 

$Blg2 (£TFPC2ilME) : iSJrffcffiilS 

$mm.Z (^TPC3iB&IE) :E&£ 

fifclffiS 4 (WT PC4i l&E) :ZnS-SiO: (JR 

2 ©stmfti) 

jftR£ 5 (£IT P C 5 t Ifcffi) : A 1 (SltfifAMI) 

[0 0 3 5] JIJ(i0U~6. Jt&0U~6 
J*aj*Jgfc.fc?>II8l 2 0mm, ^S0. 6mm©*!) 
#-#*-h£& (WTPC£&tl&E) SrfRHUfe. 30 
PC17, r©PC£«±tC, £lT©&#Kl«fc 0 Z n S 

• s i Oz y v^ft-cjesjfcLfc. 

ht: SiO: (20. 5mol%) , ZnS 
( 7 9. 5 m o 1 %) 

SAS^ : RF4 kW/8^yf?-yy h 

: 2mT o r r 
#*a : A r 
JlSJ? : 1 9 0 n m 

[0 0 3 6] PC2T, £lT©ft#lCJ:9lB*ft 

{SitS (*l) tr»j*Ufc. 40 
9—fv VPs : ^ 1 

SAtA: DC0. 4kW/8^fy^-yy h 
JJ*B.t) : 2mT o r r 
#*a : A r 

J£ff:0. 5nm, 2. Onm, 5. Onm 

fcfc, PC3T, £TF©*ttfcJ:9. « l fc&jfc 

*ff-f52WSFm3mfcJS1-5ip£j£Sbt Te«& 

K Jfififett* 1 ) 
SA«^/:DC0. 4kW/8-f^-y 5 'h 50 
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tfXE.fi : 2mT o r r 
#*a : A r 
jRV : 1 5 n m 

fclC. PC4-P, KTOftftCiOZnS • S i O, £ 

SiO: (2 0. 5m o 1 %) , ZnS 
( 7 9. 5 m o 1 %) 

SA«* : RF4kW/8>f^-yy h 
: 2mT o r r 

: A r 
Igff : 2 0 n m 

PC5-C, ^TO^frlCiOA 1R (Rtttk® 
1) fcJMtLfc. 

SAm* : DC5 kW/8^ >f-9~Vv Y 
U*W.t> : 2mT o r r 

: A r 
mm : 1 4 0 n m 

SklC, ±EAm©±fcUVWk»Hfc3pmJ*ICfc 
[0 0 3 7] Hlfe^ 1-6 iCO^TKIMSSrH* t fc t 

^m<D^mn±irr^ftt^^ ib»4<ie»s4* 

1tW>*Syfo/ T [%] £x, Ktt**»ofcB#©S?y 
*o/T [%] *yiU 
A = x - y [%] 

[0 0 3 8] -*\ lt«ffill~6ICOV^T, 

[00 3 9] £t±©»* i 9 , *Sf B {b<SitS^i»^ 7 0 

[0 0 4 0] <t*5, IIJfefJl~4lCoV^Ti4 > SUa^h 
ir^Tt. AlcSflitt4<ffiJ|JI«rK»tfcr.ilcJ:5^y 



<£T£B£lt-?# Sit #*>i»S. 
[0 04 1] *S6M7 



(6) 2 0 0 2 - 2 2 5 4 3 6 

10 

{Eitg^Slt-f fcffl*© v-if-DJfflftSrff o 1 
[00 4 2] £fcR0i| 7 

fesUfcffiiiSSrB i I r £ LfcEWUi, JU6M6 £ 

cfluiottAftaA^ i 6 ots-m^-fftt i 

10 ^ftiK ^rixei±T«SW*tt 1 8%JJlT£ft?K 
[0 0 4 3] 

[*i] 









(%) 


A 
(%) 


1 


Ag3 In5 Sb65 Te27 


BiZr<1302 i t:) 


>18 


0.2 




Ag0.5 ln4.5 Sb68 Te25 
Ge2 


Bi2Zr3(1497*C) 


>18 


0 




In2 Sb68 Te27 Ge3 


BiCe(1400 : t) 


>18 


0.1 




Sb69 Te25 Ge6 


Bi2Zr(714 , C) 


>18 


0.2 




Ag3 In2 Sb68 Te25 
V2 


BiRb(997 < C) 


>18 


0.1 




Ag0.5 Id4.5 Sb68 Te25 
Ge2 


BiLiS(1145 , C) 


>18 


0.3 


tt«E« 1 


Ag3 In5 Sb65 Te27 


Bi(27rC) 


>18 


1.2 


J*«SW2 


Ag0.5 In4.5 Sb68 Te25 
Ge2 


Bi{27rC) 


>18 


1.3 


JfclftW 3 


In2 Sb68 Te27 Ge3 


Bi^lt:) 


>18 


2 0 


4 


Sb69 Te25 Ge6 


Bi2Te3(585 T C) 


>18 


1.4 


lt»« 5 


Ag3 In2 Sb68 Te25 
V2 


Bi2Te3(5B5*C) 


>18 


1.1 


*ttt« 6 


Ag0.5 In4.5 Sb68 Te25 
Ge2 


Bi2Te3(585'C) 


>18 


2.0 



[0 04 4] 40 

ttfCifttf, aW»Fm3mt*i-5fll3g*Sbi Te 

<, tMMM8ffll0llk£PA^fcti>, SESk, S£ 
^©^Tfttcfc^Tt^ teSteiEitS #&»«£&»& 
£L&V\, *©fc«>, E»Jl©*§J*-f*tfcJ:55 f -r;** 
fctt©3E»#fi#fcv\, *©*£*> IE«Ul$m©ffsS:!+ 50 



[0 0 4 5] 2 ©*flMSIS«ttEff ^ ±Jxtf , ±IE 
B iik£to<DM&&7 0 0 e C£l±bL1tZbi>t>. IS 
», i«4©v^lc*3V^Ttlfea{lsiEJt«^»» 
-tH\ ttJMtiiiil £ IE»JI©*Ba^S:igjl1-5 £ £ 

[0046] 3 <Dytft&t&mmmz£ixii, m& 
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[0 0 4 7] M#l4©3fctt«IB»ttftfc < fc;fcrI, 

itsmzit^x , ^-y^h 

flaw**-*** y ^tffc^a*-. «^-fn^fi#fc 
i Lit, ■ISffi^CDB i (2 7 1*0 ^XKLiC<V\ 

[0 04 8] |»*«5 ©ft**IB*«*fc iixtf. «A 
ftffiiiS^B i kZ r £©{fc3-ftrC*>*C Bi 
i Zr, ©#£\ hftSftKB i sftt&V^K 

ffi5fc-f;K;&sfi#fc*£\ BiZr, BiZr. 

fi*t*5^tH:fc5aV ISSk^OB i immiS 

[0 04 9] »**6 ©*tt*MB««*fc ±*ttf , £A 
^ffiitSoRff^O. 2~5. OnrnTWCt^f), 

[0 0 5 0] f*#97©fttt$g?Eli&ftKJ:ix<i, £»* 



10 



20 



12 

b»OT*» II«7C*> III fle5c*» IV«7C§H, V 

£Mi¥Fm3mlcJR-j-5iJi££Sb 8 T e *B©ttl5i&*& 
tf-f. i»oE»S©iigfi{tJaSiS2 o o*C«rtt;t*v*B 

[0051] m*3s 8 <D]tft®Rmmmz£titi, ±e 

[00 5 2] st#5 9 ©3fc««IB«kJ , tft:©aiift*«fefc± 
ifctf, ilE^bffiita^SBlCfllfrStlS^t© 

[01] **WlcJ:5*fflf*IE»fiEft:©«^J*«Sa<j 
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(51)Int.CL 7 W3UIB* FI f-73-K(##) 

G 1 1 B 7/30 B41M 5/26 X 



-M#%) 2H111 EA04 EA12 EA23 FA01 FA11 

FA21 FA24 FB05 FB09 FB12 

5D029 JAOl JB03 JB35 MA38 

5D090 AAOl BB05 BB12 CC11 CC14 
DD03 

5D121 AAOl EE03 EE09 EE19 



